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times. The drainage-area above the dam is 300 square miles, on which the rainfall is from 69 to 200 inches, averaging 125 inches per annum.
The river is one that is subject to violent and sudden floods, in an uninhabited tract of country, far even from a village, some 85 miles from the nearest railway, where there were no roads or even paths, in the midst of a range of hills covered with dense forests and jungles tenanted by wild beasts, where malaria of a malignant type is prevalent, where the commonest necessaries of life were unobtainable, and where the incessant rain for half the year prevented the importation of labor and rendered all work in the river-channel impossible for six months out of every twelve. During the first two years of construction watchmen with drums and blazing fires had to guard every camp at night against the curiosity of wild elephants that constantly visited the works, uprooting milestones, treading down embankments., breaking up fresh masonry, playing with cement-barrels, chewing bags of cement and blacksmith's bellows, kneeling on iron buckets, and doing everything that mischief could suggest and power perform.
The limestone for making the hydraulic lime was brought a distance of 16 miles, surmounting an elevation of 1300 feet by an endless wire rope, 3 miles long, to which the stone was brought by wagon-road. From the lower end of the ropeway the stone was carried on a short tramway to canal-boats plying on the river as far down as the dam, the stream having been made navigable for this purpose.
The sand used was dredged from the river-bed.
This brief summary of the unusual conditions under which the dam was built, gleaned from a paper written by Mr. A. T. Mackenzie, A.M.T.C.E., gives a general idea of the extraordinary difficulties which had to be overcome in constructing this great work, which is certainly one of the most notable of the many monuments to English engineering in India.
The total cost of all the works connected with the project amounted to about $3,220,000. The estimated net revenues were $260,000 annually.
The dam was designed and constructed by Col. Pennycuick, Chief Engineer. It is so designed (by M. Bouvier's formulae) that the greatest pressure on front and back shall not exceed 9 tons per square foot, and the lines of pressure are kept within the middle third. Most modern dams of any magnitude have been built of uncoursed rubble masonry. Col. Pennycuick justifies the use of concrete in the Periyar dam in the following language, as quoted by Mr. Wilson: " Concrete is nothing more than uncoursed rubble masonry reduced to its simplest form, and as regards resistance to crushing or to percolation the value of the two materials is identical, unless it be considered as a point in favor of concrete that it